All commercially available reagents were used without purification. All reactions requiring anhydrous conditions were performed under an atmosphere of dry nitrogen using oven dried glassware. Dichloromethane and tetrahydrofuran were distilled from CaH2 and sodium/benzophenone respectively. Commercial precoated silica gel plates were used for TLC.
, 254 nm): t1 = 11.04 min (major anti), t2 = 13.10 min, (major syn), t3 = 20.60 min (minor syn), t4 = 26.39 min (minor anti). ee: 98% (anti); ee: 77% (syn).
5-(1-Hydroxyhexyl)furan-2(5H)-one (17):
The reaction of hexanal (0.59 mL, 4.82 mmol), 2(5H)-furanone (0.69 mL, 9.66 mmol) and (S,S)-aminosquaramide catalyst 6 (533 mg, 0.966 mmol) in dichloromethane (7 mL) according to the general procedure provided, after purification by flash chromatography on silica gel (CH2Cl2/EtOAc, 9:1), 266 mg (30%) of 17 as a colorless liquid (anti:syn = 3:1). 
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General procedure for the hydrogenation of 16 and 17:
To a solution of the 5-hydroalkyl -butenolide (1 equiv) in methanol was added Pd/C (10 mol%) and the mixture was stirred at room temperature under an atmosphere of hydrogen (balloon) overnight. After completion of the reaction (NMR of an aliquot) the mixture was filtered through a pad of Celite and the residue washed with methanol (2 × 20 mL). The combined filtrates were concentrated under reduced pressure to provide the product. The crude product was used in the next step without purification. 
5-(1-Hydroxyhexyl)dihydrofuran-2(3H)-one (19):
The 
General procedure for the DMP oxidation of 18 and 19:
To a solution of the 5-hydroalkyl -butanolide (1 equiv) in dichloromethane was added Dess-Martin periodinane (2 equiv) at room temperature and the mixture was stirred for 1 h. Saturated NaHCO3 (5 mL) was added, the mixture was stirred for 5 min and then extracted with dichloromethane (3 × 10 mL). The combined organic layers were dried (Na2SO4) and concentrated under reduced pressure. The crude product was purified by flash chromatography on silica gel. , λ = 254 nm): tmajor = 13.12 min; tminor = 15.20 min; 97% ee.
General procedure for K-Selectride reduction of 20 and 21:
To a solution of the ketone (1 equiv) in dry THF was added K-Selectride (1.5 equiv, 1.0 M in THF) at -78 °C and the mixture was stirred for 1 h. Saturated NH4Cl (5 mL) was added at -78 °C and the mixture was warmed to room temperature. The mixture was then extracted with ethyl acetate (3 × 5 mL) and the combined extracts were dried (Na2SO4) and concentrated. The crude product was purified by flash chromatography on silica gel. 5-((R)-1-Hydroxytridecyl)dihydrofuran-2(3H)-one ((-)-muricatacin (1) ):
(R)-
The reaction of ketone 20 (50 mg, 0.18 mmol) and K-Selectride (0.27 mL, 0.27 mmol, 
(R)-5-((R)-1-Hydroxyhexyl)dihydrofuran-2(3H)-one ((-)-L-factor (3)):
The reaction of ketone 21 (60 mg, 0.33 mmol) and K-Selectride (0.48 mL, 0.49 mmol) in dry THF (2 mL) for 1 h according to the general procedure provided, after purification by flash chromatography on silica gel (CH2Cl2/EtOAc, 9:1), 48 mg (78%) of 3 as a white solid. 
General procedure for the synthesis of benzoyl esters of 1 and 3:
To a solution of the hydroxy lactone (1 equiv) in dichloromethane were added triethylamine (2 equiv) and DMAP (30 mol%) followed by BzCl (2 equiv) at 0 °C and the reaction mixture was warmed to room temperature. After completion of the reaction (TLC), the solvent was removed and the crude product was purified by flash chromatography on silica gel. 
